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ABSTRACT

The objective of this study is to identify the
correlates of student performance and teacher retention in an inner
city elementary school district. The study is divided into two fparts:
a descriptive section which presents the data to be analyzed and the
classical regression techniques to be used, and the analytic section
which compares a principal component regression approach to an a
priori grouping of predictors. The results indicate that
sSocioeconomic factors are more important than school or teacher
considerations in influencing student performance. The study also
suggests that the energy of a young teaching staff is important in
improving student attitudes toward schooling. With regard to
retention of teachers, results suggest that teachers bora in the area
served by the district are more likely to stay with a district over a
period of time. Teacher retention is also enhanced by a low
pupil/teacher ratio. (MPJ)
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The objective of this srudy I3 Lo ident ifv the corvelatos of =tudent

perfor. ince Lol or rotentien in an inner-city elementary school

district. The purpose is to provide urban scheol adwinistrator-s with
information necessary to copc with the special problens theyv face in

organizing and administering their educational resourcues.

The study is divided into two parts: a descriptive secticen and an
analytic section. In the descriptive section the writcrs are concerned
with describing the inner urban school system. Here the data to be
analvzed are presented and classical regressicn tachniques are used to
specify the three basic teacher rctention and student performance wodels.
In the second section the data zre further analyzed in terms of the unique
contribution of a priori specified subsets of predictur variables. This
section cnds with a comparison of a principal component regression approach

to the a priori grouping of predictors used in the unique analysis.

1. Ur. William L. Duff, Jr., Dircctor, 3ureau of Lusiness and
Public Rescarch, Uaiversity of Horthern Colorado; Dr. Samuel R. Houston,
Associate Professor of Statistics and Research Methodelogy, University of
Northern Colorado;
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Data Doseription

Voctors scloctod from a0 0 10 data seccis. desering ive ot the
atudents, tie taculty, and tho schocl, ave ueed Lo cpeei iy ocacen et
student perforsance and the teachey petention models,  The data are
descriptive of clementary schoois dn wveshiaeton, DL G Public schoo

crtems.  The data were eothered (row consus Tracis, sohool records and

o,

v . LD
Site visits te the various clemeatary schools included in the stuay.”

TABRLE )

3

Variable Descrintion-

Var Description

1 Percent white (s)

2 Pupil/teacier ratio (pf)

3 Percent maricd (t)

4 Percent with school=-agc children (t)

5 Percent under 40 vears of age (t)

6 Percent raised in D. C. (t)

7 Percent raised outside D. C., but in the South (t)

8 Percent raised in the South (including D. C.) (t)

9 Percent raised in town of more than 10,000 people (v)

10 Percent raiscd on a farm (t)

11 Percent reporting parents' income in upper one--half
of community (t)

12 Percent male (t)

13 Percent Negro (t)

14 Percent permanent teachers (&)

15 Percent probationary tcachers (t)

16 Percent temporary teachers (t)

17 Percent with bachelor's degree (highest degree) (t)

18 Percent with master's degree (t)

19 Number with school-age children in D. C. public school,
comparcd to the number with school-age children ()

20 ¥edian fawmily income (s)

2. The data were originally gathered by Professor Georyge Carey,
Ceography Department, Coluwbia University, for use in "The Passow Report,”
for the Washington, . C. Public Schools. After preparaticn of the report
Dr. Carey permitted the authors to use the data.

Q 3. 1In the variable description, (s) = student, (pf) = school physical
F l(i facilities, (t) = teacher.
Fre ] R



Var Description

21 Modian vears of education of parents ()

2l Attundance as o peveent ot earollzment (pr)

23 Retio, cvaracivy to enrobloont (the Tareey rhe value,
the rore space available) (0f)

24 Years crperience at present school (t)

25 Years caopericnce in Do public scbool syvston ()

20 Total vears teachingg expericioce (t)

27 Age of sehool building (i)

28 Date of latest addition (pi)

29 Number ol classroons (pf)

(S
—

Nurber of amenitics (vi)

Yurber of substandard facilities (pf)
fth grade reading scores (s)
Expericnce pricr o D, C. ()

[US BR VSR US]
w I —
¥

% generated variable (var 33 = var 26 - var 25)
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TARLE £2

Ctuntercorvielation Motz rov Complete Data Set

r 3 R ho b T 8 i 9 10
YT T R A . . o SR SO U,
2 -0.23 1.00
3 0.01 0.11 1.00
4 -0.31 0.10 C.42 1.09
5 -0.43 0.18 0.19 0.16 1.00
6 0.16 =0, 07 0.35 0.27 ~0.13 1.00
7 -0.38 0,04 0.1 0.21 Q.52 ~-0.36 1.00
8 -0.186 -0. 0% 0.43 0.43 0.33 0.59 0.54% 1.00
9 0.10 -0.17 0.30 0.19 0.12 0.51 -0.19 0.30 1.00
10 0.02 0.04 0.11 0.28 -0.01 -0.10 0.26 0.13 -0.25 1.00
11 0.44 UN 0.26 0.10 0.00 0.12 -0.07 0.05 0.29 0.02
12 -0.14 -0.10 -0.0u -0.07 C.14 -0.10 0.14 0.03 -0.05 -0.12
13 -0.89 0.09 -0.04 0.31 .« 0.42 -0.11 0.44 0.28 -0.08 -0.02
14 0.18 -0.23 0.11 0.20 -0.43 0.56 -0.37 0.19 ~-0.049 -0.12
15 -0.0¢6 0.05 0.22 0.03 0.36 -0.17 0.3¢ 0.19 -0.09 0.32
16 -0.18 0.23 -0.14 -0.21 0.41 -0.56 0.34 -0.22 -Q.37 0.09
17 -0.18 0.00 0.15 0.03 0.46 -0.29 0.4 0.11 -0.08 0.24
18 C.04 -0.18 -0.01 -0.904 0.01 0.22 -0.10 0.11 0.11 -0.08
19 -0.24 0.12 0.10 0.31 0.21 0.12 0.11 0.21 -0.01 -0.01
20 0.81 -0.12 -0.06 -N,206 -0.48 0.16 -0.44 -0.24 0.15 -0.02
21 0.63 -0.03 0.04 -0.10 -0.33 0.21 -0.34 -0.11 0.21 0.00
22 0.13 0.23 0.21 0.12 -0.03 0.12 -0.09 0.03 0.28 -0.07
23 0.04 -0.73 0.02 -0.10 -0.17 0.11 0.00 0.10 0.086 0.16
24 -0.10 -0.13 0.08 0.23 -0.22 0.25 -0.00 0.23 0.10 0.00
25 0.32 -0.24 0.11 0.15 -0.58 0.43 -0.37 0.07 0.18 0.01
26 0.3%4 -0.25 0.04 0.05 -0.71 0.30 -0.37 -0.05 0.05 0.03
27 0.04 -0.19 -0.,10 -0.10 0.06 0.00 -0.02 -0.01 -0.03 0.11
28 -0.16 0.32 0.15 0.22 -0.04% -0.02 0.04 0.02 0.10 -0.12
29 -0.36 C.a3 0.09 0.24 0.13 -0.07 0.20 0.11 -0.01 _=0.06
30 -0.23 c.10 272 0.26 0.10 0.04 0.13 0.15 0.09 -0.01
31 -0.22 0.26 V.03 0.C2 -0.01 -0.06 0.00 -0.06 -0.03 -0.09
32 0.81 -0.10 0.1 0.20 -0.44 0.22 -0.40 -0.14 0.16 0.03
11 12 13 . ch 15 16 17 18 19 20
1.00
-0.09 1.00
-0.43 0.2 1.00
0.05 -0.15 -0.09 1.00
0.04 0.01 0.09 -0.40 1.00
-0.06 - 0.16 0.08 -0.99 0.20 1.00
0.03 0.10 0.23 -0.49 0./72 0.43 1.00
0.01 -0.03 -0.04 0.28 -0.01 -0.29 -0.30 1.00
0.08 -0.04 0.20 0.11 0.06 -0.12 0.01 0.14 1.00
0.41 -0.21 -0.79 0.26 -0.13 -0.25 -0.27 0.09 -0.18 = 1.00
0.43 -0.z1 -0.63 0.23 -0.16 -0.22 -0.32 0.12 -0.12 0.78
0.22 -0.16 -0.16 0.10 -0.13 -0.09 -0.14 0.10 -0.08 0.36
0.24 0.01 -0.30 0.18 0.08 -0.19 0.09 0.10 -0.18 0.29
-0.18 -0.02 0.21 0.36 -0.16 -0.36 -0.09 0.03 0.11 -0.13
0.11 -0.09 -0.24 0.67 -0.41 -0.65 -0.46 0.17 0.02 0.34
0.06 -0.08 -0.29 0.62 ~0.43 -0.59 -0.46 0.14 -0.07 0.36
0.01 -0.07 0.00 0.04 0.13 -0.06 0.23 -0.06 -0.03 0.01
-0.02 0.02 0.09 -0.04 -0.07 0.05 -0.17 0.04 0.11 -0.06
-0.10 0.04 0.29 -~0.12 -0.04 0.13 -0.11 0.05 0.19 -0.29
-0.16 0.08 0.19 -0.03 0.04 0.03 -0.06 0.25 0.15 -0.20
-0.02 -0.09 0.02 -0.06 -0.07 0.07 -0.17 0.12 0.20 -0.08
0.35 -0.21 -0.76 0.25 -0.09 -0.25 -0.26 0.11 -0.19 0.80
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L28 0.18 0.23 0.47 1.00

.27 0.12 0.22 0.5 0.88 1.00

Jd1 -0.24 0.25 -0.09 -0. 05 -0.04% 1.00

.30 -0 .40 0.16 0.0> 0.03 ~0.706 .00

-0.05 0.23 ~0.44 Q.12 -0.05 ~-0.08 -0.65 0.77 1.00

30 -0.04 0.02 -0.13 0.17 -0.04% ~0.08 -0.49 0.53 0.56 1.00
31 -0.0>5 0.05 -4 ~-0.08 -0.00 -0.04 -0.25 0.36 (.34 0.14
32 0.064 0.38 0.32 -0.10 0.58 0.38 -0.11 0.n2 -0.17 -0.14
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31 - 1.00
32 -0.15 1.00
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The intercorrvelations watrix supeests that teachiers found in the

inner urban seheol idenvitied by districts that scervice a2 population
) i

with a low medicn income tend to be black, have {oewer school-age children,

and arc less well acadenically prepnred than thelr outer-city counterparts.

The schools found in the inner-city tend to have a lower pupil/teacher

ratio, have a higher percentage of black teachers, have less space per

student, have more classroons, and have had less recent improvements and

Fonovation of school buildivgs than .chools outside
surprisingly, parents of students in the inner-city

educated, and their chiildren's attendance rates and

scores tended to be somewhat lower than those found

Basic Regression Models

In the first two basic models the writers were

predicting student performance. In the first model

the inner city. Not
tend to be less well
reading achievement

in outer-urban schools.

intercested in
~—

the writers used 6th

grade reading achicvement (var 32) as a criterion measure. In the sccond

model, attendance as a percent of enrollment is used as the dependent

variable (var 22). Here the writers assumed that attendance rate provided

a reasonable proxy measure of student attitudes toward schooling. In

the third, and final model, the writers were interested in identifying the

correlates of school holding power vis a vis its teaching staff. The

average number of years of teaching experience at a particular school was

used as a criterion mecasure (var 24).

4. In addition to the inspection of the intercorrelation matrix
the writers also ran a serics of three regressions using a binary coded '

median income criterion. The independent variables

in each of these runs

were teacher, school, and student variables as identified in Table 1. The

results correspond to the results reported above.

7
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TABLE #0
Banic Repression Models
Reyreansion Cocfficionts

Variable

_Dumber Hodel #1 Nodel #2 Model #3
1 1.69266 -1.71993 2.14492
2 0.039706% 0.15018%* -0.14500%
5 -0.06395 1.98264%
6 ’ 4.04246%
9 , -0.67034
12 -0.25715 -0.44200 -1.60669
13 -0.12966 0.90354 2.52692
16 -0.24355 0.27384
18 G.22122 0.25557
20 0.00015* 0.00035% 0.00005
21 ' -0.04+297 0.17903 -0.18160
23 0.54059 1.54168% -1.33990
26 0.01209 0.08689
27 -0.00394 -0.00771 0.00440
28 0.01718
29 0.00992 0.02502
30 0.15139
31 _ ~0.12291
33 0.09672
Intercept 2.62303 74.72534 -33.80069
Multiple
Correlation .86973%% ' 66454%% 51381 %%
N 128 128 128

* indicates that regression coefficient is significant at the .05 level.

%% indicates that the regression is significant at the .0l level.
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U] (iree basie repression podels reported in Table @3 are
siynificant at the OU levelo The coefticients indicate that reading
achicvement i signiticontly rebated to tour dandependent wav iables.  The
positive coofficionts associated with the percentape of white students
at a particular school anmd wedian Tamily Income of parents underline
the impertance of the home factor in effecting student performance.  Like-
wise, the sign of the coefficient associated with variable #23 (the ratio
of capacity to enrollment) supgests that student overcrowding is
associated with poor student academic performince. On the other hand, we
would expect that the pupil/teacher ratio (var #2) would bo negatively
reluted to student performance. The result in Model #1 runs contrary to
this expectation. Remembering, however, that our description of the inner
city school showed that it tended to have lower pupil/teacher ratios at
the particular point in time that data were collected suggests that these
results might be expected. We might very w:ll find that the impact of
low pupil/tcacher ratios might have the expected impact on student
performance with the passage of time. This, of course, is something quite
different than saying they would be enough to overcome the importance of
home factors in effecting student performance.

‘Our second model, which uses attendance as a percent of enrollment
as a criterion measure, also indicates the importance of home factors in
determining student performance. The coefficients a;sociated with median
income (var #20) and educational level of parcnts (var #21) are both
significant and positively related to attendance rates. The positive
sign associated with variable #5 (percent of teachers under forty years

of age) suggests that students are more likely to attend classes taught

9
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by younger rather thoan older teachers.  (Variable i2==pupil/teacher

»

ratio) in Model #2, as in Model #71, shows a sipgniticent and positive
relationship with student peviormance.  Again, the enly reasonable
explanation the writers can ofier s that the relationship resulted from
changes that occurred in the district shortly before the data were gathered.
The teacher retention cquation indicates that teachers born in the
arca served by the district were most likely to stay with the district
over periods of time. The model also shows that schools with high pupil/
teacher ratios have a more difficult time holding teachers than schools
vhere the reverse condition holds. Again, the reader is reminded of the
behavior of this variable in the preceding performance cquations.
Nevertheless, it is interesting to note that low pupil/teacher ratios
scem to effect the holding power of a2 school vis a vis its teachers, but
do not effect student performance in the same way. Indeed, in the student

performance models, the relationship is precisely the rcverse.

10
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SHCTTON 1T
Analysis of Data

The investigators cmploved two approaches in their analysis of the
data. The first approach utilized the techniques of Ward? to determine
the uniquce contribution of proper subscts of the predictor variables to
three criteria. The unique contribution is defined to be as the difference
between two scuares of multiple correlation coefficients (st), one obtained
for a regression model in which all predictors are used, called the full
model (i71), and the other obtained for a regression equation in which the
proper subset of variables under consideration has been deleted; this
model is called the restricted model, (RM). The difference between the
two RZs may be tested for statistical significance with the variance ratio
test. The hypothesis testedAstates, in effect, that these variables
contribute nothing to the determination of the expected criterion values
that is not already available in the restricted prediction system.

The first model to be considered used as its criterion measure the
sixth grade recading scores. Sixteen independent variables (1,2,5,12,13,
16,17,18,20,21,23,24,26,27,28,29) were used for the full regression model.
In addition, these predictor variables were sub-grouped a priori into thr:e
disjoint subsets and the unique contribution of each of the subsets was
tested for significance. Each of the three subsets was broken down further

and the unique contribution of each component was tested at each stage.

5. Ward, J. H., "Multiple Lincar Regression Models," Computer
Applications in the Behavioral Sciences, Harold Borko (Editor), Englewood

Cliffs, New Jersey: Prentice-Hall, Inc., 1962, pp. 204-237.

11
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(Table #4 contoins the various groupings and results o andgue Than
tests.)  The first subset (variables 1, 20, and Ty, owhich wmivht SR
a home factor, had o significant unique contribution (see Table AL
Breaking the subset down further, variable b (percent vhite) amd variable
20 (pedian fami' dncome) scewmed to be maliing significant contributions to
the explanation ¢ the eriterion of reading achicvement.  The unigue
contribution of the =sccord subset (variables 2, 23, 27, 28, and 29) was
sipnificant bevond the .05 level. This particular subsct micht be considerad
a physical facilitics factor. The ratio of capacity to enrollment (variable
23) emerged with the hignest significant unique contribution as the analveis
was extended. VFinally, the“third subset of predictor variables (variables
g, 12, 13, 16, 17, 18, 24, and 26), which might be considered as a teacher
characteristics factor, failed to make a significant unique contribution

to the explanation of the dependent variable.

Changing the criterion variable from reading achievement to attendance
as a percent of enrollment (variable 22) and retaining the same sixteen
predictors, the investigators found that the first subset again made a
significant unique contribution (see Table #5). The principal contribution
came from variable 20 (median family income). The physical facilities
factor, the second subset, made a significant contribution with variable
28 (date of latest addition), variable 2 (pupil/teacher ratio), and
variable 23 (ratio of capacity to enrollment) appearing as important
contributors. The teacher characteristics factor subset failed again to
make a significant unique contribution. However, it is interesting to
note that variable 5, which is contained in this subset, @id make a
significant contribution on its own merit even though the total subset

fell hort.

12
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Proportions of Variance Attributable (o Groups of Variables
Believed to be Associated with Sizth Grade Reading Scores

PREDICTOR- Total PREDTICTOR-

Variable Contribution Variable ¢ it jon

Croup Proportion Group Pr “Jon
(R=)

Model 1 (1,2,5, 1203, 7
17,18,20,21,23,24,26,
27,28,29) Full Model (701) L7587

Model 2 (FM - 1,20,21) L6576 Verfables 1,20,21 L0119
Model 3 (1M - L) L7237 Variable 1 L0350
Model 4 (FM - 20) L7320 Variable 20 , 02077
Model 5 (I - 21) L7503 Variable 21 L0024
Model 6 (M - 2,23,27,28,29) L7260 ' “ables 2,27,

,28,29 L0327b
Model 7 (¥ - 27,28) L7532 Variables 27,28 L0055
Model 8 (M - 27) . 7550 Varfable 27 L0037
Model 9 (1M - 28) L7586 Varfable 28 . (3000
Model 10 (Fi1 - 2) ./511 Variable 2 L0076
Model 11 (1% = 273) 7491 Varfable 29 00960
Model 12 (11 - 29) L7570 Varlable 29 L0017
Model 13 (KM - 5,12,1%,16, Variables 5,12,1%,

17,18,24,20) L7455 16,17,18,24,20 L0172

Model 14 (1M - 16,24,26) L7540 Varfables 16,2420 L0047
Model 15 (1M - 106) L1574 Varlable 16 L0013
Hodel 16 (1M - 24 .71566 Varlable 24 L0021
Model 17 (KM =~ 206) .71570 Varfable 26 L0017
Model 18 (M - 17,18) L1577 Varfables 17, 1% L0010
Model 19 (1M - 17) L1580 Yartable 1/ L0001
Model 20 (M - 18) L1579 Jarfnble 18 L0008
Model 21 (1M = 5,12,17%) N0 Yarlahlea 5,122,119 L0017
Model 22 (M -~ 5H) L7587 Vartable 5 L0000
Model 29 (1M - 12) ‘ L1572 Varfable 12 L0015
Model 24 (MM - 1) L1587 Varfable 13 . 0000

4 fthese proportlons reported as unlque contributfons are ulpnlfleant at

the .01 level Tor N 128, dn computlong F valuen, 1L wan aspumed that one
parameter was assoclated with each varfable In the prediction system,  The
degrees of frecdom for the number of predictors were determined by the number
of vartlablen glven an opportunity to contribute to the predlietion,

b Signlficant at the .05 level,

13




TARLE 75

Proportion: of Variance Sttritutable to Grons ooof Variables
Folicved to be Avnociated with Attendance weroa Poroont of Fnrollient
PREDICTON - Total PREDICTOR- Unique
Variabte Contyibution Variabte Contribution
Croup Proporticon Group Proportion
)
(1)

Model 1T (L, 2,512,173, 10,

17,06, 20,21, 00,00, 20,

D7.08,20) ~ Lali Model

(1 s
Hodel 20 (1 - 1,.00,21) L2984 Variables 1,20,21 Jd640T
Hadel 3 01 - 1) AH08 Variable | L0116
Model 4 (1 = 20) 0LY Variable 20 57457
Model 5 (it - 21) AAT3 Variable 21 0152
Model O (1 - 2,2%,27,28, Variables 2,23,27

29) 3361 200,29 12637
Hodel 7 (1 = 27,78) 330 Voriahbes 27,28 L0294
Model 8 (11 - 27) RV Variante 27 L0003
Hodel 9 (111 = 28) 17 Varlahle 28 ,0207b
Model 10 (121 - 2) L4090 Varlable 2 L0534
Model 11 (1 = 27%) 206 Varfable 23 L0418
Model 12 (11 = 29) J6O24 Varlable 29 L0001
Model 193 (M - 5,12,13,16 Varliables 5,12,13,

17,18,24,26) 4199 16,17,18,24,26 0420
Model 14 (BM - 16, 4,26) 4739 Varlables 16,24,26 LOT8Y
Model 1% (KM - 16, 4617 Variable 16 L0007
Model 16 (10~ 24) 4617 Variable 24 L0007
Model 17 (M - 26) AG69 varlable 26 L0175
Model 18 (M - 17,18) 4616 Variables 17,18 L0008
Model 19 (FM -~ 17) A624 Varfable 17 L0000
Model 20 (M1 ~ 18) 4017 Varinhle 18 L0007
Model 21 O - 5,12,173) 4268 Variablea 5,12,13 L0356
Model 22 (1 - %) 360 Variable 5 .026/0b
Model 23 (0M -~ 12) 610 Varfable 12 0015
Model 24 (M - 1%3) NSNY, Variable 13 L0067

N phene proportions reported an unfque contributions are significant
at the 01 level for N+ 128, In computlng ¥ values,' Lt was assumed that
one parameter wan assocfated with each variable in the prediction agystem,
The degrees of frecdom for the number of predictors were determined by the
number of variables glven an opportunity to contribute to the predicetion,

b Slendfleant ot the (05 level,

14
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TARLE £

Propos tivns of Variance Attributable to Croups of Variables
Belicved to be Associated with Years Expericence at Present School

PREDICTOR-- Total PREDICTOR- Unique,
Variable Contribution Variable Contribution
Group Propogtinn Group Proportion

(R4)

Model 1 (1,2,5,6,12,13,17,
18,20,22,23,27,28,32)

— M (Full Model) L3064
Model 20 (¥ - 1,20,22,32) .2819 Variables 1,20,22,32 L0245
Model 3 (1 - 1,20) L2829 Variables 1,20 .0235
Model 4 G- 20) L3011 Variable 20 L0053
Model 5 (M - 1) L2838 Variable 1 .0226
Model 6 (I - 22,32) L3025 Variables 22,32 L0040
Model 7 (1 - 22) L3057 Variable 22 .0007
Model 8 (i1 -- 32) L3025 Variable 32 .0039
Model 9 (101 - 23,27,28) .2551 Variables 23,27,28 .0513
Model 10 (1t - 27,28) .2868 Varinbles 27,28 .0196
Model 11 (11 - 27) L3062 Variable 27 .0002
Model 12 (i1 - 28) .2949 Variable 28 0115
Model 13 (01 - 23) .2902 Variable 23 L0162
Model 14 (M - 2,5,0,12, variables 2,5,06,12,

13,17,18 1055 13,17,13 .20092
Model 15 (101 - 5,06,12,113) L1114 Variables 5,6,12,13 19504
Model 16 (1M - 9) L2334 Variable 5 .073n4
Model 17 (11 - 6) 2428 Variable 6 .0636%
Model 18 (331 - 12) .2992 Variable 12 .0007
Model 19 (KM - 13) .2663 Variable 13 ,0072
Model 20 (131 -~ 17,18) . 2994 Varlables 17,18 .0401P
Model 21 (1M - 17) .2998 Variable 17 .0066
Model 22 (¥ - 18) . 3064 Variable 18 .0000
Model 23 (M = 2) .2820 Variable 2 .02447

& These proportions reported as unique contributions are significant at
the .01 level for N = 128, In computing F values, it was assumed that one
parameter was associated with cach variable in the prediction system. The
degrees of freedom for the number of predictors were determlined by the number
of varlables glven an opportunity to contribute to the prediction.

b Significant at the .05 level.,




The third criterion variabice investigated was variable 24 (See
Table #6), vears experience at present school.  The fourteen predictor
specified for this full model dncluded variables 1,2,5,6,12,13,17,18,20,
22,23,27,28 and 32. The first subset consisted of variables 1,20,22 and
32. This particular subsct of home factor variables did not make a
signj{icnﬁt unique contribution. The second subset consisting of physical
facilities variables (23,27 and 28) made a significant unique contribution
at the .05 Tevel. MNone of the specific variables of this subset had a
significant unique impact on the criterion, however. This might be
explained by the high inter--rrelations of these vacinbles. Finally,
the teacher factor subset (variables 5,6,12,13,17 and 18) was found to
be making a significant (.01 level) unique contributinn to the explanation
of the criterion variable. A study of Table #6 reverls that variable 5
(percent under 40 years of age), variable 6 (percent raisc.! in D. C.),
variables 17 and 18 together (percent with bachelor's degrce and percent
with master's degrec) and variable 2 (pupll/teacher ratlo) were significant
contributors to this subsct.

In addition to the regresslion analysis with emphasis on unique
contributions, the rescarchers sought to determine the unique contribution
of factors to the explanation of the three criteria. FEach set of predictor
varfables in the three regression models was factor analyzed using
principal components and three new full regression models were gencrated
in which ecach dependent variable was expressed as a function of the obtained

.actorr-;.6 In Table #7, the factors used for the first two regression runs

6. Yor a detailed dilscusnslon of the process of determining the
regression models, see: W. F, Massy, "Principal Components Regression in
ixploratory Statistlcal Research," Journal of the American Statistical

1 Association, March 1965, pp. 234-256,
¢ T .
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are found. While there are 10 factors, only five were judped to be
relevant.,

Kaiscer sugpests that the number of factors judped sipgnificant be
Timited to those factors whose eigenvalues are greater than unity.7 These
five factors tope iier account for 76 percent of the total variance of
the sixteen indcpendoat variables; each of the rewoining cleven factors
contributes lictle 1) b2 over-all variance.

Using variable 32 as the criterion, a nes oo iessior model was
irvestigiced in which the five factors were aritlised as independent variables.
The unique contribution of factor 1 which loads heavily on variables 1, 13
and 20 (sce Table #7) made a unique contribution which 1s estimated to
be .5623. This was significant beyond the .01 level. 57 unique
contribution of factor 2, estimated to be .0343, was al:« sipnificant
at the .0l level. This factor had high loadings on variable 27, 28 and 29.
The estimated unique contribution of factor 3 (high loadings on variables
16 and 24) was .0924 which was significant beyond the .0l level., TFactors
4 and 5 failed to make a significant unique contribution as the estimates
in both cases are below .0l. It is interesting to note that factor 1 is
related to the home factor in the previous regression runs, while factor
2 seems related to the physical facilities and factor 3 emphasizes the

teacher characteristics.

7. Sce W. W. Cooley and P. R. Lohnes, Multivariate Procedures for
the Behavioral Sclences, Wiley, N. Y., 1962, p. 164,

e 17

Aruitoxt provided by Eic:



TABLY, #7

Principal Component Analveis of Siuteen
Predictors Used in Table

4

and Table 5

17

Variable Fl Fz F3 }-‘[4 FS
1 0.84 -0.01 -0.35 -0.06 0.14
2 -0.41 0.42 -0.45 0.53 -0.10
5 -0.66 -0.32 -0.25 -0.20 -0.29
12 -0.23 -0.12 0.14 -0.55 0.32
13 -0.79 -0.006 0.47 -0.060 -0.08
16 -0.49 -0.22 -0.58 -0.14 0.23
17 -0.41 -0.53 -0.21 -0.07 0.32
18 0.18 0.16 0.24 -0.36 -0.76
20 0.84 0.13 -0.36 0.01 0.01
21 0.70 0.24 -0.40 -0.10 -0.10
23 0.55 -0.47 0.16 -0.46 0.06
24 0.02 0.28 0.67 0.15 0.30
20 0.62 0.34 .52 0.12 0.19
27 0.15 -0.76 0.15 0.40 -0.15
28 -0.27 0.83 -0.12 -0.24 0.13
29 -0.47 0.74 -0.08 -0.18 0.02
Eigenvalue 4,63 2.69 2.14 1.28 1.13
Cumulative
Proportion of
Total Variance .29 .49 .61 .69 .76

18



TABLYE #8

Principal Component Analysis of
Fourteen Predictor Variables Used in Table 6

18

Variable F1 F2 F3 F4 Fg

1 0.90 -0.09 0.19 0.12 -0.04

2 -0.28 0.63 0.49 -0.33 -0.02

5 -0.60 -0.10 0.14 0.01 0.58

6 0.29 0.08 -0.44 -0.45 0.14

12 -0.26 -0.14 -0.26 0.60 -0.11

13 -0.87 -0.02 -0.25 -0.06 0.07

17 -0.38 -0.39 0.49 0.27 0.38

18 0.17 0.08 -0.66 -0.22 0.34

20 0.90 0.09 0.17 0.03 0.05

21 0.31 0.49 0.10 0.00 0.60

23 0.47 -0.62 -0.24 0.26 0.27

27 0.00 -0.75 0.21 -0.46 0.00

28 -0.11 0.83 -0.13 0.34 0.02

32 0.89 0.15 0.12 0.07 0.12

Eigenvalue 4.26 2.51 1.47 1.21 1.08

Cumulative

Proportion of

Total Variance .30 .48 .59 .68 .75

19
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In the sccond regression run, variable 22 served as the dependent
variable. When the five factors used with criterion varviable 32 were
used as predictors of variable 22 (attendance as a percent of enrollment),
the same three factors cmerged as significant. Factors 2 and 3 were
significant at the .01 level while factor 1 was significant at the .05
level. TFactor 2 appeared to be the dominant contributor with its unique
contribution estimated to be .1178.

Using variable 24 as a criterion, a different sct of 14 independent
variables scrved as predictors. When these 14 varjables were factor
analyzed, five factors were identified to be relevant using Kaiser's rule
for significant contribution. These five factors appear in Table 8,
and togethér they account for 75 percent of the total variance of the
fourteen independent variables; the other 25 percent is distributed over
the remaining nine factors. Of the five factors, only factor 3 made a
significant unique contribution to the explanation of the criterion
variable 24. 1Its contribution was estimated to be L0748, which was
significant beyond the .0l level. The high loadings appear to be on
variables 2, 17 and 18. These variables provide information about the
teacher.

It was hoped that the unique contribution approach and the factor-
regression models would supply information which might be comple mentary.
The results of both approached suggest that they are indeed comparable.
This can be explained by the fact that the a priori gpecification of the
three subsets to be analyzed turned out in reality to be related to the

factors obtained in the principal components wanlysis. '

20



O

ERIC

Aruitoxt provided by Eic:

20
Conclusions:

The results of this study indicate that home factors, specifically
the median income and the education level of parents are more important
than school or teacher considerations in influcncing student performance.
The study also suggests that the vitality of a youthful teaching staff
is jmportant in improving student attitudes toward schooling.

With rcgnra to the retention of teachers our results suggest that
school and teacher factors are more important than student considerations.
Teachers raised in or near the district of their employment are more
likely to remain with that district over periods of time than teachers
recruited from other areas. Also the results indicate that while a low
pupil/teacher ratio seems to improve the ability of the district to
hold teachers it does not appear to improve student performance. TFor
reasons stated previously, however, our conclusion with regard to

pupil/teacher ratios must be considered highly tentative.
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